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TNTAO}UOUTON"

In tbis th6Èis,a, study has beon ma&e of tho

eond-eneation of bonøyl eye.nid.€,whiêh eontains an actlve
mêthylen€ gr0lrp,with arouatio nltro coropou-irds,in the

pleseneô of sod.iun ethylate. [he prosent iuvostigation
h&s been conoêrneð with the tlrroe isomorie (oom,p,)

nit¡o -ehl orob €nu on€s.

îhê object of tho investigation r¡ras to eontinuo

the resoarebes of åmes1 on this new typo sf cond.eng-

ation and.,if possible,to throw light on the structure
of the eond.ensation prod.u-ets. A, *ubstituted nltro-
benzene was trË6d. in ord.er to stud-y the €ffects,if any,

vlhich the position of the substituent gronp mighf

havo upoa t1¡€ cond.ensatíon. lhe thres isornerie nitro-
ohLorobsÐzenes wer6 chosen because of tb€ ease of
soparation of tho cond.ensation prod.uctB,y/bteh ce,n be

obtained. 1n tbe crystalline forn.
Wblle oaly ono set of isomerÊ has bsen stud,ieil

in this lTork,it ls reasonablo to assume that other

mono suhstituted benzengs worlld. reaet 1n a si¡rÍIiar
rnanner,the positton of the substituent group rathor
than its ehemicel nature being tbe most iìåportent

f ae1¡ or 
"

Tho e:.pori!0onte1 work to be doscribed tn the

present paper may be su¡marized. as f ollolvs :



1" ) netermlnation of the moleeulsr quantitios
of bônzy1 cyanide , nitrå*ehlorobeazene, ancl sod.f um

ethylate,and. tbe ûoet suitablo physical conditions,
necessa,ry to give a maxtmun yleld. of the condenÊå,tion

. prod.uot 
"

?,,1 Á study of tho strueture of the reaction
prod-uets,by means of conversion to known compoundg,

ar¡d by m€ans of s.na,Iysês.

ø") îhe côl"ors pr0d"ue6d. by th€ conclensation

of benayl cyanid.e v¡ith arornatie nitro eompounûs,and.

th€ d,slicå,cy of the oofoï 
"eaction.

4,) J.ttornpt to syr:thesize Ohloro-phenyl-
Anthranil 

"
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In 1904,noissert+repoïtod the cond.öns€,tion of
rnÐ1¡ritro boaz€re vrith Benzyl cyanide in tho presence of

Fo ôir¿rû othylate, Reissert obsarved. that after nÍxl.ng

t]:o three subst&neas,enû on ßlor.rrIy raising tho ternper-

a.tur€ o.fl the mixturo,a deep vtofet eolor whieh grad-ually

ebanged to a ei:orry red. waÊ prod"uceå. .{,f t er trêating i,ritit
åeid,distilling off the volatile proôuets with steam,

end. cooltng,a brittle red. þyoq¡n m&sË y/as obtained.. Thts
produet eould" not be cryotallizeå,and possessoô no

constÐnt nelting point. Ana,IyslF of the prod.uct gave

the f ormul¿, 0¿6IJ¿6N607 , w):i e h Reissort bolieverL corres-
pondcd. to a snbstence coÍlposed. of tvro molocules of

tn-ôlnitro benzene,two moleculee of benzyl, eyanld.e,which

unite wlth tho loss of one molecule of v/eter. Beissert
t¿rrot e the roaction thu$ !

PC6ü4XIz04 + å Cgit?l,lt 
-.? 

0'BHEON6O? + Itpo

No attempt v/a$ rûad"e to give a structural formule
for tho conôensation prod.uct,nor to explafn the

mechanisn of the reaetion.fn eonclud.tng his papor Retssert
statos,rrll¡hil-e I a¡r n¡rt in a position tó e ontinue thc
v¡ork further,I give it this publtcity in the hopê thå,t

it perhaps rnay otfmulate one of ny colleagues to invest-
igate furthêy concerning the herei:: descri.becl reactionlJ

fhe work d of Relssert appears to be the only
previous attempt,d.eseril¡ed- tn the ltteraturo, to stucly
the reaction of benzyl cyanide vrith arorrratie nltro
c ompound.s.
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Tbe rese¿rch of .ôrnosl hed. establishod. tho fact
that 1n the presonee of sod.ium ôthyl.et o , b enzyl cyenlde
reå.eted. vríth a large numbor of aromatie nitro cornpound.s

prod-ucing lntens6 vío1et or brov¡n eoLoïatlons
It had also been found. tliat by acidifying *be (Oitute
HCl) the rrrtxtures so obtained,the intenoe violet or
brov¡n coloration d.i sappeere d ,l.ea,ylng a ltght colored.

solution,åne1 e softd., or in sono cases e 1iquid.,
condensetion prod_uct.

îbe present invostigation was cårried_ forvùerd.

from this point, one s6t of isÒmeï,ic mono substltuted.
nitro benuênos (o,norp,NÍtro chloro benøenos) botng
st uôied,
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&.!ûirìê, d.erk re d; p, 4, Ðf ni tro pheny3_-o-tolutd_in6, bl"ue

rod; ?,4rÐinitro phenyl 0naphthylaminê,bluÕ rod. solutton,
fn tho d.ise ussion of this roaction in the

prosent paper, only the colors prod_uced. v,¡ith o nunber

of the most intorosting type coüpound"s have beon

rnent i oire d.

A somev¡hat siuiliar color reactio¡: of aronatic
nitro compound.s was observed by Belá y. Bittó4. Ee

found. that aronêtic nitro corapound.s, eÊpeeiB,lLy a-Dinitro
benzene,ånd. elso d and" e Ðini tronaphthalo¡e and rû_

Irlnitro toluenere,uong others, gave , vrl th a seriee of
aliphatie and- arôuatie ald.ebyd.esr ancl ketones,by the
adô.itior1 of o,lkalirrod, violet, or ìrrovrnish.red- colors"
[hus,if $'ith n-]initro ]¡enzone end.caps!ic potash,the
f ol).owing ,.¡*@er* re t one s ftiie\ïoiru upooaiog
oolorsyere prod.ueeè !,A,cetonê,y1olet blaek; pulegone,

and Methylhep t enoner , viol et red.; 0arvonrbluish red.;

ßhnjonerbro$n red; Ðiketo hexame thyleno (in nltroberr-
zono),browr: yel1ow; Oauphor (in nitrobenzene) rbrovm
red.; .FenchoÐe and Monthone,no color; Á andÊ fonone,
blulsh red.;then redd.ish brown; Sseud.o ionone,red.;
N-ethyl- o( -Pyxidone,redd¡äsh brown. fhe following
aldehyd.es glve the correspond.ing.colors i Butylehlorel ,

Furf u.raI, Ci¡nerûic al d.ehyd.e , 0itral, and. Citronellalrno
eolor; Oenanlrhol"reô; Chloracetelôehyd.e,dark brovrn;

Val e rel d"ehyd.o , brovrn.



B.

â,ceton6 tn the pr€ðeÞco of soûiwô methylate" He states,
trlt appears that in tho nitro group there is probþ,bh,

a cond.ensairion vhen fírst Sod.l.un ethyJ.ate is add_ec1 to
thi"s group,and. then an acetone rêstdue unites v¡j.th the
nitrogen according to t.iro equation I

\ \1ñ*ocA. -----) c.Ftct',1í"oñ*,V oqHr
ño¡

,o
c.Hç,ñ1î,1- + eil5(o c-i\r ---r c'}{o"t{í oÑ' + QtliõH

tr'u'oout*ìr?'Jlìu,'rr'o group v,i'l rben,by ."ìjl;l."j 
U t

alter the methy] gronp of the acetone residu€ ¡

.¿ô
cuHlN ì oñ* 

-4 c,l{r.NH.clt,.(o.QHo'c[-cocì1 . 
-¡"r.'J 

+ l{oÑ*-

In the cÐ,se of the cond.essation of m_Ðlnitro
bonzene with acetone in the pres€nc€ of sodÍun raethylate,
quantitative experinents sho,r,ed. that tho ïeaction
conslsted. in the unlon of one noleeule of acetono and_

ono uolecule of d.ialtrobenzsne through the actio¡r of
two moleenles of sod.lum ethylato,aceonpanied_ by the
loss of two molecuÌos of v¡ator :

C6ua(!tos)p ì--+ 0äsc0cu5 ---;r cail.NÊoã + zr{zo .
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Ân fntereeti:rg tnve*tigation which he,Ë b€ering
on the present v/ork is tho stuely of the aetion of
potassiun raethylate on Nitro anthraeeneS" Meiscnbeiürer

has shown thå,t }ilitro anthraceno may be transforuiod. into
the ¡oonoxime of enthrâquinone by the aetlon of pots,sslujì

metby:.ate in nethyl aleohol solution" fhe fransformation
'inay be rogard.eè å6 a ehang6 which involves l¡troeolee-
ular oxid.stlon and fuhictr re.sults in the for"mation of a

Nitroso phenol ,which ttren rearrenges to tlg oxíme.

_-.-l

rt ts very iurprobable,ho,rever,that this t.J'.o*tloru *nu

true rnechanisn of tho reaction, sinee when nitroanthrecene
is treated vríth potassium aleoholate,secondary prod.uets

eontairring methoxy groups are forned..

Tt has also boen shov/n that prolonged. treatr¡or.rt of
nttro entbreoene with potassium methoxld.o fee,d.s to re

åddltion of a seeond. moleeulo of potassium methoxf ô_e,

and results in the fornation of a substance,Nítro

anthrond.imethyl aeetal.

The formation of the Oxine of Anthraqninone

end. of Nftro antl:rond"imôthyl acetal may be consid.ered.

a,s teking pl-ace &ecording to the following scheme,

in vibich, u.se iË r¡lad"e of [hiele's T]reory of ]årtial
Valêneies ¡
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ïn the conriensation of Benz¡iü Cyaniclo wi :
F-Õhloro nitro beruene i:r tho preËenco of Sod.iur¡

ethylate it has been shoiyn experimentalily in tho
present papêr that the naxiiaum yle1d. of eond.ensation

prod"uct is obtained. v/h6n ono raolecalar quantity of
3enzyl cyaniåe aÉô p-ühloro nitro ìrenzei:e, and. trrio

moLecul¿¿r quanti.ttes of Sod.iu:n ethylate ars uåod.

In irhe hope of throvrÍirg light. on tho

sliruetu-rs of the above mention6d conðensatiorr

prod"ue t, attorapts lrere m&d.e to hyclrolyse, oxid"tze,

anci rerlues it. It was found" that âc,1d. aird alkalíne
hyd.rolysts had^ no eff ee i upoâ lrho coïnpouild"o lrttel,rpts
to oxid.iøs it by tho ¡¡ße of Chromic acid. and" a1$o

!otassium perraanganat6 l{erô ìti.}su.ccessful. Reduetion

of the Cond.silsâ,tion pl"od,uct yleld-r:d. a ¡qatoriel
raoltlng eh 9'lè C.,but wirich eould. not be readily
iclent if ie d .

It tîas obssrvoô by Armes6 tÌrat tl:o acicL

filtrato froü tÌxe eond.ensation prod.ne t eontained.

h¡'d.rocyånic aeicl. Thig gave :e first c1Lre as to
the meehanism of the reaetion,and. tho tentative
structure shoi.,in belor.r vrais assigned. to tho eond-ensation

prod.¡rc t ¡ ^ zrdl \.i\.' Q..l{,-
\t
\/N o a.
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A short tirno laternhowever,it was al-so ôbserveù
by Armes' tl:at the produet obtainod by d.iaat:tÍeatÍorr
o.f the cond,ensation prod,Ll"e t gs.vo,in d,ilute alcohol,
an f ntense blue f luore$eence â It h¿¿d_ bee;r shovln by
SarnborgerT that d.iasotisation of phenyl anthranll
yiold.ed. a su-ì¡ s'bane e , e,c?i d.one , whi ch ge,ve an lntenso
blus ffuorescênce in dilute ¿IeohoI. [ho ïûechsnisu

of tho roaction l'¡as forfûulated" by him as follows ¡

/\/ $...
t I ),r" :-*r

T',-*\\ìfi)ìì,..rt'
I

,1 tt -.-'ÑtÒilLcll ,.'\eoQ-.H¡

.ñH.. ^ 'icuuu( ao2\rri\
A"t,lo**.

(c.. tlÑq",'Nl ( 1
ll*i--Qo t.Hr-)

_ñþ

Q"\\-r'N 
',.- 

o \{
'\ go c,'üo-

ït v¡ae tl:orfore l:elieyed that the prod.uet obtaj.nod_

f:rom the cond.ousatlon of 'ì:enøyl cyanf ile with p_Chloro_

nitro-benzeno nås phenyl anthrê,ni1 v¡ith a cÌ:lorine
atoq substituted. 1a the benzene rlng para to the
position forrnorly oecupiod by the nitro Erou.p,snd
that this, on d.iazotÍsat.ion, yield-ed Õhloro-./¡,cri tlone .

-Ana1ysis of tbe eono-ensation produet indicated. e

cornpound. having the empirieal f ornu"Ia, 0'ã¡IBOI{C1,

yrhi.eh agreos v,rf th tÌ:at for Chl.o¡o phenyl enthlênil"
Anâlysi,e of the prod_uct obtaineiL fTom ôiauottsation
of Chloro phonyl anthranil inôieatod. e compound

having an em;oirical f o¡mule¡ CrUlIUOilCl rv,rhich agrees
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nÍth that for Chlor-Ac ri d-one.

îhe melting point of Aelirlone is Õ54"C.,rrhile tho
rnelting point of the rpod.uct obtatned, from d.iazo-

tlsatioa of tho eond.enÊåtion prod_uct,ïå.s û,bove 3eO"0."
fn the Ìrope of e,dding further evj.ûencô to the

proof of the sfructure of tho condonsetion product,an
attenpt rrå,s nade to s¡nrthesiøo 5-Chloro phonyl enthïanil""
This at boiapt,vrhieh j.s d-eseribecl eLsowhoro¡yla,s r.tÐ, lLccoss_

ful.
0he al¡ove melüioned. .facts,togþother with the

fact that both tho cond.ensai;ion prod_uct end phonyl
antirranf 1 are rel.atively stable, substa.neos,appear to
substantiato the belief rat the cond.ensatloÐ Þrodrct
is chloro phenyl authranil"

îhe mechanlen o.f ths reaction between benzyl
cyanid.e end_ p-Chloro nifro bonãene is beliovod. to be

as follows : lhere Ís a prelirninary aCLd"ition of
Êo d"1u.m ethylate to tbe chloro nitro benseno, the l:tra

atom add^ing ltsrlf onto the nitro group,and tho
002H5 normelly adtiíng itseff to tho earbon åton
para tr: the ïTitro group (this poi:rt yri1l bê brought
out in tbe stud.y of the oräho cond"onsation prod_ue t),
bnt vrhen ,3 group sueh as Cl is alread.y pres:ent ii:
that positi.on, acld.i.tion r¡iLl occur ,in re oriho position.cr çt

,\ /'\

11 J + ce HsoN* -- ì [ Þo., Uuv \,{I TH¡r{=o Nloñ*
r(

olt
Ò
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The u¡i" on of thi
oc0u?s through t
r&d.ie al by a ben

cI
/\
\\ ì
ll l,,ocol{¡-\l'r

(-sr!o_

0

s coupound. uith benzyl cy¿taid"e

he d.i splac ement of the *O0rI{5

zyl e yanid.e resid,ue : 
a,

,e .I\r '/\ .Q,H^-

+ Ñ.'cA -r l\ P\-.Qñ 
Vu 

\r\

N *,¡trl * +Ño0(¡l-1,
I
o

kïu,.
s - cl.,\"r.,?[,'"..,\,,

The fon'aatio¡ of tho oxime of antbrao.ulirone from

nltro anthru. uoa 
6th" 

o ogh the aetion of potassium rnethylate,
v¡hich was d.escriþêd. 1n tho prevtous ohapter,vroulð appoar

to be a reaction simll.iar in type to the abovo,in6ofar
as there is a rearrangonent of tbô bonds of tho central
ring of nitro anf Ì:r&e e!1e precoed"ing the ad.elition of
potassiuur rtrothylato o

r\ _,
[ Þui t.'tl,Y\\-O
t\olN-*ñ^cñ

0n the add.itlon of aeÍd.f Sod_iuln cyânid-6 is split o.Êf ,

and. thero is a roaryangernent of tho molocnle follolvecl
by tho splitting off of w&ter,to give b-Chloro-
Îhel yI-Ânthronll ¡

(\

1\ , Qr[*I Prl _-)
\,r^, ( ñ

l\"
ñ-oÑ.
t{

o

C\



In the eonclênsation o.f Boirzyl ta¡,niåo wittr
o-Chloro nii;ro benzeire in re presenco of sodiuix

€{ìhy1etô, it has beon sbovrtr oxperimeatally in the
present pÊ,]]er thå,t the maximur,r yield of cond"ensation

product is obtainod" when oqual. nolecul_ar quantities
of benzyl eyani¿6 aÐd. o-chlolo nltro l¡enzono âre useé"

lhis Botrld. poÍnt to the union of one mo]ecu1e of
benzyl cyanid.e ivlth one molocule of o-chforo nitro
ilenzene.

the cond.en$atton prod"nct of this roaction dif:f_
êred. consÍåerably in fts properties fron thaf obtained
by the cor:åensation of p-chloro nitro benzeno wÍth
bonzyl cyanicì.e" jlor oxanplerit was fo und. that the
o-oond.ensetion prod.uct cou.ld^ be d.issolved in d"iluto
eodiwû hydroxid.o iraSrart ing e d.eep red colorø to i;he

solution,and. a crystalline sod.Íuru salt yras obtained.
on cooLÍng the solution. By actding acid to fhis salt,
the original condensation prod-uct eould_ bê obtainod.

onco again,end thiÊ proeess could- be ropeatod.

lnd"eflnitely. Thì.s lrould ind-icate that thê product

vras aeid i,n nature. It was further found. that no

hyd-"oeyariic ecid conl_d" bo d"etected. iir the acid filtrate
fron the c ond.enËat i on product.

-ånalysis of the eondensation produet ind-icated.¡

e. compo'irnil having the empirieal formula, Ol4HglT¿001"

faking into aceount theses foe ts,aird. having a
krìolTlêd.Be of the mecbanisn of the reactton betr¡sen
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benøyl cyênid"e ei1t1 p-ehloro nitro benzone,the following
tentative stynciiure.tva$ assigned. to the cond.e:rsai,f orl

t,,lls'C cÑproãueE t A
,/\l\ Ilt Jl"rV

r\i.Ò H

If this structuro is corroct the co.mpound_ $hould
tn"* 

"t.,fÎ€! 51u 
d-er i vi t i v<¡ in tnt 

"î?.lttl"1{d 
i cst o Å b olow r

(cl\,co),ou tÔ

v., 
*: 

v.,
N,o t1 i\'o ' co Qll.

With acetic anhydrid.e,a snbstanee yras obtaineô,meltlng
at 178'C" havång il:e eropirical fonnula,0l6HllN¿0ACl,s,!r

detornlned by analysis,r'rhie h agxoes with the empirleal
forrnula of tho aboye ineationed aeetyl dorivitivoo

ff the conden€ation prod.uct l,s e c ompo und. of
the typo of a quinonoid oxirûorås sholrn aì:ove, it ehould.,

orÌ oxldation with sueh mt1d. oxidizing agents as

Hyd.rogen Peroxid.e,Nitric Aoid in glacial acetic aeid.,

and- possibly Poùasoiran fem,ùcyanid.e, yÍoId a cornpound.

of the follor/ing typo :

cÑ'c'cotit
,r^\ o\ììl---".-_ll..- ,/cÌY

ð'..u"
Vt'

Noa

N,OH
With alkalino hyèrogen pøroxid.e,the cond.ensatio11 1:::od.uct
yieldod a sLrbstanee iaelting at 9?198" Õ.,aird having tho
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omptrie&} fcrrnula, eiap.i-niceLéoæau+s ClãHeNOgCl,

wlrich agreos rryith that for the al¡ove ôescrùbed. Ohloro
aùtro bt¡nzophenone.

lTif h nÍtrie acid 1n glac1aI acetic acido tho
condensatioil prod.uct yiolded. a snbstanco ioeltfng aú

97'C. , end yJhich when niixed_ ¡¡¡itJ: tho prod.uct from
hyd.rogen peroxid.e gave à r¿Íxed. rnslting point of 9?:
9B " C. . fhe two sRbsatircos roust .lrherf ore i¡e id.entie al,
0n tosting the alkaline filtrate ffom this pïoduct of
oxid.atton føø hydrocyantc acid. a posftive test was

oblrained." 'Ihis tnd^f cates rat d,urlirg the proeess od

oxid.ation,-0N is split off.
In ord"er to ad-d furtlrer proof to thô evi¿ence

for the strueture of the prod.uef of oxid.ation (and.

therofore the strueture of the conclensation product
itse}f) , it was converted. tnto a hyclrazono. Í,nalysis
of tl:e eotnponi:d. obtained_ by the action of phonyl-
hyd.razine on tho prod.uct of o:{Íd.s,tion ind.drc¿ted. a

compound having the eupirical fonnnla, 0I9HI4N50¿C1,

Bhts eilpirical for¡nnIa.âgrees y¡Í r that for the
hyd.rezone of 0hloro nitro b onu ophenono. fhe reaction
inav be ttdtli-"iT"u as fo110ws I c.r{r.c,ñ.r.,{[{,Q"Hí

^\' 

" /\
(ì Q'tttr'{tl'Nil', ( \rrll
\'''jcl \ ) crNor xo'

the ¡noe hanisra of the ysae.1!íon betwoen Benzyl
Cyanide and o-ohIoro nitro benzenc is bel-ievod- to ì:o

as f olloìirs ¡ 'Ihere is a prelllninary ad.d.ition of
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s0iliuln ei;hylate to tho o*Chloro nitro bônzene,the
sorliuin atrirn ad.d_ing ltself oir to the nitro grolrp,and.

the 002H5 radieal Ð,dôtng itsslf ou to tbe earbr¡:r

atom in tho benzsne ring para to re nitro gronp"

It appears that ttre ring norrnally bend.s to rearrange
so that ad"d.itiou c:Àn occur iir the pârs. Þôsltion to
nitro gronpobui that ¡nh.en that position Ís already
ocÕupied by an atora such es chl orine , ad-d.i ti on oecurs
in the position ortho to the nitro group. ff tho rtng
rearranged so that ad.ditio¡l could. occur in the positiou
in the rlng ortho to the aitro group,e olosed- rtng
eond-ensatÍon prod.uet 

'r¡or¡Id 
r¡e expecbod.. rt is difficurt

to cr¡ncoivo ôf tbe bonzene ring rearranging so that
¿êd.ition can oeeuÏ ln the inota positiÕR, fhereforo,
the only altornative is that the ring re¿ùrr&nges so

that acld"itioil ocellrs iil thepositton para to tho
nitro g:roup" This reasoníng is borno out by the faet
that tv¡o d.fstlnetly different types of com¡loundB

ar6 obtåÍned. by the cond"enso.tton of Benøyl oyanide
with ortho end. pera Chforo nitro bonz6n€s.

tho mochanisrn of tho reaction betv¡ee¡r ¡enzyl
0yaaid.e and. o-0h1oro nitro benzene nay be representod.
tbus :

û
Nùa

Xt"u'
\/

'Q'|l"
+ Ñ..al{ ---ì

er{cl
+ QrlltoÑ* -*-'-t

- oÑ*
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It can be seon that ad.d.itiou of bonzyl cyanide to
to tho benzone nuel"oue would, prob¿rbly oecur 1n a
mannêr âno.logous to that of the ca$o of p:Chloro
nitro bsnzone.

Ädditíon of ecid. eauses tbo splitting off of sodlun
hyd.rori de , a.nd. this is followeô by rea?rångeaent of
the moleculo to give ass a final prod.uet,å qulnone
o.Ttrûo.

Attempts yror6 macl€ ln the ceÊ6 of both ortho
enô para Chloro nitro bÊrìu eno to interpret the reaetion
with benzyl cyånid.e in torms of the electro¡ric concsption
of valency,but tho results obtsíned. were not suffieiently
saecossful to present them in this ps,per.
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the conð€nsetioÌl pi:oôuct I'rag conycrtêô into an acetyl
ôorivitive, ana,lyÉr1Ê of v/txtch ind-icat6d a snbstance

havlng tho empirleâl forr¿ule,4I6frlll'l*0å01. Chts

empirieal formule 1s €)gain the eame as that for the
aeotyl d.erlvittve of tho ortho errnôensation prod.uct"

0he formation of the ecetyl d"orivitlve rnay be roprÉ-
sonted- aÊ followÊ ¡

C"tlla eÑ

e\ krf_:)o o 
,

C ll,'oc. o .rr/

oxid¿tton of the cond.ensation prod.uct yiotr,dert

a snbstanoe,upon vlhlcb one analysts v¡as t:arried. out.
lbts indicated, a snbstance having the eraptrie al
fonnula 0rUHglT0gCl,rvhich. is id.éntlcal with that for

tho prod.uet of oxirlation of the ortho eomBould..

She f orrration of å, hyd.roøono, and- analyËtÉ of tÌre

hydre,zono was not calrieå ouü.

ïn the cond.ensatioa of Benzyl cyanid.o v.rith

m-Chloro nttro benzene it might bo expecfed. that
'bhore woulô bo prod.ueod., in ad.dif ion to this quÍirone

oxino type of conpound.,a quantlty of an Antbranil
similiar to 5-Chloro phenyl Ânthra,nil, exeept that
the ehlorine v¡ould. bo sLrbstituted. in å, d_iff êrent
position in the bonzene rÍng.

J, qualitatfve test for chloro phonyl an.bhranil
b¡r means of the trUrnlageruagtt v¡as c&rried out on the
material ylhieh r¡as lrâshe d. ou-ì; :froa the main part of

Q'[sQ'e Ñ

rYV
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ryff]l¡I_ilqrq4&.

P:pèlq¡o--I$!!go Senzepq 
"

Ðeterninetion of the Molecular Quanti*ies of
Benayl Cyanid.e,p-Chl"oro Nitro Benøone,eÞd. Sod.lua lthylate,
anô tbe nost suitabl-e ?hyeleal 0ond.itÈons,necossary to
give e }Iå.¡{irûu¡r yielð of the 0ond.ens6,tion Frod.ueto

Senzy! Õyanld"o - 2 gn" l¡nol"p-01 ll02Benznne * p"i grn, f mof .sodiurn ãthylare - o.¿ ff.rva" ãiããäiueain 10cc. llt"Aleohol",1 ao].
j'our experimeuts vlðse carried. oul; using oÕ.ua,f moLeeular
quantitios of the tbree subet&llces ås ind.teated. å,bove,in
Ìehich th6 lengths of t1¡¡e of boilfu:g thê nilrture on e
watcr bath iy€ro resp6etively,ã0 minutos,lb minutes,lO
minul.;esrend Ê rniautesu fho nethod of ee.rrtring out the
e:qreriraent yreg a,s folloy/s : p gm. of Benayl cyeaid.e
r¡ere arlded ta 2.7 gm" of p-Chloro nûtro benzeno in a
250ce. rou¡d. bottom flask" fhe eolutlon of $odium
ethylate in al,cobol wa,s thsn added. to the mixture,when
s, d.o€B violet eolor d.eveloped. elmost irarned.iately"
[hie mlxturo wae boÍIed. on a boillng vrater beth for
the poriod.s of tine nentionod. ebove. fhe violet color
porsieted after bolling the nixture. After eool1ng,
glaeial acotic acldk waË adûod. until the nixture v¡as

eeld. 0n adding tire acld,the violet color diseppeared.
leaving a straw colorod eoj.ution anð a precipitate of
yollow eryetalllno noedIos.



0hoso yellovr nsed.les were fiLtered off ,s.nd reerystallizeð
frorn al c ohol.

Hheþ tbe mol6oit1sÏ quantitios proviously tndicated
wer6 usêd fo:1 this preperairion,it wÐ.Ë found- that in
add"itton to tho yeLlor,r need_les, thorê wâË also obtained_,

1n the bottom of the flesk,a solid. ca,ke ofblulsh bl¿ek
cry$ts,Iß whioh could. bo separafed- from tbo otl¿sr

erystals,and whieh e.fter recrystalllzatlo¡1 fron aleohol ,

tlrroe tiuøç'wer€ colorlsss end. m61ted. sharply et 8g.5"0..
Meltl¡rg Soint of p-ohloro l{itro Bsnseng (¡rlulliken) é
Bã"0 c""

It can therefore be soeb that oompletê condeasation

of the p-Chloro nitro boi:zonê iß not obtalnocl whe¡r

equal moloeular quêntittes of the rreo substancos are
ueed"

It v¡as found that whea tho mixture of Benzyl

eysni d-e , p- Chloro nitro bênzeno,anå sod.iu¡n etlrylate
¡¡lss e bôi1ed" for ø0 minutes,eoolêd.,end aeid.ified.,a
brolen solid. substance end a 1ayer of y6llow cryßta,ts
were obtainod tn tho bottom of the ffask. Sina6 it
wÐ,s f ou.nd. that after boiling tho mfxture from B to
15 minutesrnone of tlrfs baown materiel was obteia€d
ii; was conclud€d- ths,f bofllng fot this longth of tine
v/å,s unneeessary ènð. not eondÉ.elve to the prod.uetíon

of a naximum yield" It v¡as further found. that boillng
the mixture for two rninutes gave as good e yiolô as

l0 or 15 ninut es.
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lield. of 0o¡rô.ensation Î?oåEct - (ar"ter re eryst alltair:g
from Àleöhol four tlnes) - 15 mlnutes * 1.0 Sm. ;
10 mlnutos - 0"9 gn" ; â roinuteÊ - 1"2 gm" 

"
MeItíng Point of Condensaljion Ïroduet - in a1ll" thsee

câÊÊs - 1I4.5 oC".

3enøy1 Oye,nid.e - å.0 go. p nol,s.p-Cl I'l0r3enzeno - 1"g5gn" L nol.
Sodlurû õthyletc - 0"¿ gu.Nê dlssolvod

ia l-Occ"llt "Âlcohol.1n01.
"4. e ond"e¡:gation of Senzy1 0yaniåo with p-Çþ16to nôtro
bonzene v¡as tried" using two noleeular qu.antities of
3enøy1 Cyantcle to on€ ¡;oolecular quantity of p*Chloro

üitro benzene end Sod.irurt e rylate. fhe trethod was the
same ås previously dsscribed.,the rnlxture being boilod.
gently for 1"0 rnfnutes. .A.s tho yiej-d we.s loßs than

helf thosö sbtained in thê previous cond.enoatioa,and.

as thero wes a very d.ecidêd. od.or of Benzyl cyenid.e

about the raixture after boiling,it was eonelnd.od. that
the use of e uolecrrlår quantit:es of Benu yI cyanfdo to
1 moleculer quantity of p-Chloro nôtro Ì¡enzno and.

Sod.íuro othylate tioos not prod_uee eornplete eond_ensation.

3enayI Cyanid e
p-01 IIOzBenz ene
Ð o 0.1uÌr ¡itllyLat e

* Pgrn. 1 rnol.
- Z.fgut" I r¡ol n

- 0. Bgu.ITa d,i cs olved.
in 15ec,Et.i,leohol.

P rno l-.
À qondonsation of Benøyl Cyenlde with p:0hloro nitro
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benzÊì1e lvs,s tri6d. üBing ti?o moloeuler quånti.ttes of
Sodiun efhylate to 1 uolecular quantity of Bonzyl
cyantöe å¡1d. p-ghloro nlfro be::øono. fhe ¡nethoû used.

r¡as that provlously d,€$eribsd.,tire mlxture bolng
boilod. gontl.y for l0 ¡nlnutes. Tt was obseryed that
after cooliug,the wlrole nixturo jroe amo a solfd. uass,
rÄhieh was deep purple in color. Aftor aoid"ifying,the
purple color d"iseppearo d",leavfng a pale orångo. color€d
eolution and e preeipitato of yollow no6dl.e Lik€
crystals. lhe erystalË wero filterêal dff,and. reeryst_
allized- fron aleohol four timos.
Yleld of pure 0oad.ensatlon prod.ue t - 1"6 gn.
Ir,lol$ing Polnt of Crystals - 114o0."

It v¡ii_L shortly bo geen thet the roaxtmrun yield
of cond.ensation prod.uct 1s obtained fron the use of
the above nontioned. mo16culå,r gua¡xtllrles of the thróe
Êubgt&nee e .

3en_zy1-Cyanlde -4gn. åmols.p-Ul l,]OÐ-tsenzens - p. ?gm. 1 rnOl.
sod.iu¡n Éthyt"ate - o.o&.¡ra ãisÃãiveaia 15ac.It."A,loohol.

å üro ls.
A eondensation of Bonuyl Oyanlde with p-Chloro nttro
l:enzene using two raoleenlar quantitiee of BenzyL Cyanlde
anð Sodlu¡n ethylate a,nil one moleeula¡ quantity of
p-0h1oro :ritro benzenê ï¡a,s trieê. flhe raethod_ used. Ires
that previonsly descrlbedrthe mixturo botng boiled for
15 utnutes" [h€ yÍsrd. of sondonsation prod"uef, obtained
by uËÍrg these quairtitios was not as great as in tbe
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.a¡14!qs_qg"

gp{geqs'i--é:8qqgqq,t 
"

O"L94q grn" Substanee ! 0"4804 grn" Õ0¿"

O.0627 gr. ff¿O"

O,AAL4 gra" Substanco ; 1,1.82 e"e¡¡. N (
¿6 C. ,'t4Y ,ãrrra)

. û.Ð00b g:m. Subotanee ; O.1264 gm.AgCl.

01ãHB0N01 Oalculated. | ö 61 "94 H 5,51 lI 6.10 6t 15"44
tr'ound. 6,1 ,4O g.5B 6.g6 Lb.6O

0.L94?, g1[" Strbstance ¡ O"A,lg,t grn. oOru

0"0665 8m. ür0.
0.:.985 gra" Subs,uanco I ll"5 e.en. N (

åS C. , ?46. grnm 
)

0.900å glrô Su.bstanoe : O.LZ,6g gm..A,gCl.

C15EgONCI Oalcu-lated ! C 6?.94 H 5.61 N 6.tO Cl 1b.44
i¡'ou-nd. 67.2È $. ø.70 iT 6"4õ Õl 15"68

l{ot6 - In tho estinatlon of Carbon and Hyð-rogon in th€
Condens¿tion prod.uet it vJas found very dlfficult to
oxid.ize the last traces of the substance,and heating
had. to bo continuod for five houïs.
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wtth POO ec. of 10ø H0l. .,{, yellorv nass v./aÊ obtalned.

rvbt eh, af t er eoollng,was filtered" off"
YÍeld of Crude Prod.rct - el gm" 

"

lbê crude produet was reerystallJ.øed. from aleohol
twtco, gíving s.s B, final pure prod.u_ct yellos¡ (ps,le )

noedlc ltke cr.ystols"

Yleld- of Sure Prod.uot - 1l gm, . ,4org" yteld - 661"

Molting Point of pure lrod"uet - 114.5 " C..

qB_opEBf_rEs 0.$ JpRo}uor 03f4INEq .3y rffi co¡TÐÐNs4nI_oN

a

?ale yellow noedlê like crystals, solnlrle in
hot 8,lcoho1rmuch lesÊ solubLs in eoLd aIcohol. Solirble
in Glactal aeetic aoi¿,16Ed.ily soluble 1n aootone,

chloroforn, ethor,anf,. benzenerat ordtnary teloperatures"

f nso f ubl e in ho t d.ilut o IVE40IT, 1{Ð,08, Il¿S04, HNog, IICI.
Insoluble,or praetlcally insolubte in water. Solublo
in cold coneentrated E¿S04, (seotÐmlageruågr ). À whittsl:
procipitate v¡as obtalned by ad,d.ing water to a solution
of tho eonaleäsetlon product in eone. HrSon" 0hle
precipitato v¡as f1ltorod. off and. recrystallized from

s,f cohol once. Yory pale yo1low noed.Ios were obtained.,

which hed a nelting point of 11S"C.. .Apparently,no

eho¡nioa1 eh€lngo 1s prod_uced by the solutio:r of the

eÕad,ensatio:r prod"uct in eoneentrated fipson.

Solublo ln hot ooncentrated. Hi,trOo,almost insolubfe
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in cold. concentrated m{Olr" 0n allowing a co¿eontratod.

soluti.on of thê Cond.onsation Prod.uc.b ia hot eoncentretsd
nttric aeid. to stå,nd., d.e ep yollowrÐÊ€d.le lilee cryetals
v¡ere oJ:teinod-" Th6se crystals wsre filtersd. off¡wesh€d.
with vrater, dried, snd. tho melting point vras tletornlneå.
L{olting Polnt - ZEO'- Zbßo}.. $o furlibor stilôy of tirts
prod.uct wag rnad.o.

!aa!q_o f o3JÂrr$ðp_-ql f @
CYANIDI WIIH p*offi¡-oRo NIraQ -BtIIz_E$Ð.

4i!{9 groq¡r,an4 Ilyd!:oc.ya4ie ¡r_ci¿.

fhe ord.inary organic analytfca!. tests wero

carried. out for IIltrogon and Chlorine"
Test for }litrogen - êree¡rlsh eolored soltrtion. A bluo
preeipitate v¡as obtained aftor standing for 1day.
Test fo¡ Chlorine - .A, white preeipitate y/s,s obtainêd
after the ad.d.ition of .A,gNOU,

These tosts therefore ind.icated. that both Oh:.orino anti
Nltrogen were preßsrìt tn the Cond.en$ation prod.uct.

It nas obsorvod by Arraes6,ðuring the course of a

preparation of this Condenaâtion ?rod.uct,tbat a

d.eeid.ed od.or of lrussic Acid was given off by the
nlxture aftor aeidifying it. A test was therefore
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eerriêd. ont ol1 ê; frêËh saT¿pls of the fj.ltrate from tho

eondonËs,tion product" 3iluta 1Ta0ä was aôd.e d, to tho

filtrate unttl it was onty faintly s.eid. fo it was adöed.

a solution of forrous sulpbato anel a d_rop of ferrte
chlorid.ê. .å, f eil d.rope of sod.iuTn b.yd.roxid.e v/oy6 norT

ad.ded u:¡til the mixtnye \¡/E,s feintly alhaline. A

bluish green preeipitate v¡¡¡s for'øed.. Upon aeidifying
wlth HCI ,tho procipitato of feryous ferrie hydróxtt1e

d.issolvod,loaving a typlcal ?russÍan Blue"

fhis test TTeÊ thereforo positivo,and, ind.lcatod. the
prosence of Höñ in the filtraù0.
[ost for Nltro Group - (¡,tulltken - Idont:fieation of

lure 0rganic Compoui:d.s - Vol. p, page pI. 
)

În corrying out thie teot o accord.Íng to d.iroctioås, it
was fou:rd inposslble to d"issolve the cond.€nsation

prodret Ln \Çt/i aleoboL without using a fairly largo
o.uantity o-f, €ÌLcohol" thê condonsatlon prod.uet was

tlrerefore d.lssolved in Iíf/o o.l-cobol" .é,f i; sr ilre addltlon
of a pinch of zine d"ust and vrarming, thore i¡/as no

chemieal. reaetion. [be solntion was alloweû to stanû

for two nlnutos enå !Ías filtored_ into arnmontaeel

sllver nitrate. 1\To Ëilver rûirror or rnetallic preeip-
1{;ete of silvor vreÊ prod.uced.. fbis teõt was thorofore
negat 1vo .



7Õ

Ë o q,(lryeqtlqg _Lç,"99s.q t, 
"

Eyðrp,lyei-s-_qf*cqpdg4s_9q.19å_t{"9"qqct-Lj'_*rlnqr.qs.¡å-o_tig_Àqid,"

ã0 cc. of cencentrei;eð hytjJoclüo"ic åci(].

t'èrr ad.ded to I grem of th6 Õond.ensatiorr proåuet,lhe

nixttr¡r€ wae bolloù in a 150cc. round battom flask
attaehod. to a roflux eónd.ensêr for two hours. l'tr0 ehange

in oolor of tho solutton was prod-uced during this time.
.¡lft er cooling,a pale Veltow erå?stalliae su.bstance was

obtaineè,which was filtered. off ,anå recrystellized.
fror¡ al-cohol twice" tì:e crystals Êo obtaineel wero

pale yollow and. neodle like. Molting point - 114.F"0."
Hydrolysis coufð.not, tben,be effeafod by this method."

Hyürolgsiå of Conde¡lsatton Product"- Álooholie .?otasþ.
50 ca. ot ZO/o aleoholie potash ¡vero ad-d.ed.

to 1 gram of the cond.enËation prod.uet. The rnixture was

bo1led. in a f50ae, rouncl bottom ffs,sk ati;aehed to e.

reflux e onelenser for two hours. It was observed- that
tbe color of tbo solution changed. to red. o:r first
heating th6 ntnturs. After boillng fo¡ two hours,
anð. eoollngra light broyrn eol_ored substsnce separated.

et out" Ðilute hyd.roehlor1e aeid. was adûed. u:rtil the
mixture was aciù,and. tho soltd" materlal. was then

filtered- off,and roerystallized. from aleohol three
times. îhe crystals eo obtainsd. wer€ need.le like,
enð light brownish yellow in color. ìUeltlng point -
114.5 C." ùislting point of a mixtu,re of thoee

erystale and. tho original condensation prod.uct - I14.5"0. 
"



. Hldqo,lygis o_f :ponq.e_nqattop tro4u-et.- Sqlpbmiq Aeid."

10 cc. of concentrated sulphut:ie aeid v/B¡ee

rnixeå v¡i.th lg oc. of water,and. I0 cc" of the rosu.lting
solu-tion were add"ed. to 1 gram of the condsïtsation

product, in e 150 ec. you.nd" bottom fLask" ,Ihe f fask was

attaehod- to a reflux condenËor s,ncl the eontents were

l)ol]ed for 1,;v¡o lxours" the solution lsas the¿ allor¡¡ed. to
cool , an¿ v¡as f 1f l¡erod.. The resid.ue was reerystallized.
frora alcohol twlc€. fhe erystals so obtatned were

neèdLe like,and. palo yollow in eolos. ]",{elúing ?olnt -
114"500..

It is to be noted. that byd.rolysis of the

cond.ensetion prod"nct cou1d. not be effeeted. by

a::y of the three method.s d.escribed above"

Oxiclation of Condonsption Srodgct.- 0h¡omie Aqid..

Glacial Àcotle á,cid. - 4 gm.
e hrorai c oxi d"e - 6 gro. ia 60 gf! c

.A,oÊtie Aeid"
0ondensation }rod_uct - Z gra."

1. Tho chror¡lic oxid.o, d.tssolved. iit acetic ae id.

ça.s ed.d,ed. to I gim. of the condensation prod.uct , in a

25O ec, round bottoni ff¿sk. 4gn.of glscial acetic
aelð wera then add.od.,the flask attached. to a reflux
cond.enser,åÐd_ thè uixturo bol]ed. for titree and a half
hourÊ. It was then allol'¡er1 to eool, and IOO cc. of
water ¡¡ere added. 0n pouring the lioruid out of the

flask,e, quantity of thiek gunuy lj.quid. was observod.



14.

on the bottom of th6 flask. Bhls gurrrrny liqutd^ wao

dtssolved. in boiling slcohol and re el"cohol allowed.
to cool,vrholl a Ëuruny 1iqlutc1 agaiir separated- out. the
procðsË rra€ repeqted. thrËo tines,but it v¡es found.
irapossible to obtain the su.bstane6 in ths cïystaLline
f o rrrr.

the med.n bulli of the so1utiojl,lyhie h was ponrôd.

off fron the gwuay 1iquid.,Ìras plaeed. in a flask and.

the aeettc aeid d"istiLled. off" y/a,t eï yl¡e$ edd.où end. then
sod.lum carbonate sol^ution. [he nlxturo was then filtered.
lso orgarie ¡aaterlal was obtained..

îhe above experiment was ropoated, oxcept that
the mlxture was boiled. for j_5 mlnutes onl.j/. Afte"
cooling a?rd adding watêr,a eïystalLine sübstance
separated- out togothor v¡ith a snall snount of å,

guamy l1quid eiiîillar to that obtained i¡r tho abovo
exporiuento lho crystallino r¿ateriaL was filtored. off
and reerystalliz6d fron alcohol thres ttnes. fhe
erystals ßo obtained. v¡oro neod"le tike and. yelJ.ow in
coloro L{elttng ?olnt - 114.0o0."

OxidetÍon of 0ond.ensation prod_uct"_ potassiua Diehrom".
Potassium nichronete
Glaelal Acetic Aetd
Conclengat i oì1 ?Ìoduct

lhe mixture of eond.e¡rsation prod.uct,glacial
aeetic €r,cf d., and potassium d"iclrromate v/E jro p1âced ia a
round. bottom flask attacbed- to a roflux conclenser,and
botlsd for ono and^ ono half hou.rs" lhe r¡ixture wes tben

5 ga..
Ê0ee.
2 gn..
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bofloð for ons ånð ons hetf houås. ¡lhe måxture was thon
coolêd,end r¡eter was edôed. untll no furi;her procipltate
lvas forneeì.. lhe preetpitate,which was broy¡nish yollow
in color,was then fólterod off,end crystallized from
aleohol three ti¡res. Tbe erystals so obte,in6d. vrore

needle like and- brov,/nish yofLor¡ 1n col"or" n4elting
Point - 114.5"0..

It is to be notod. thË,t oxld-ation of the
eonclengatlon produef could, nof bo offeeted. by

oitheÎ of tb€ two nethods d.€seribed. above.

8_0 d.qqli qn g L Çqq4gn_qat i on prq4ue t ..: Sq èi urn Bi s ul.p þi -_e_ "
A snÌall quantity of the cond.ençlation prod.uct

was adôsd. to a faintly alhalino solutlon of sodiun
hyd.ro s Ltlphit e , and ther uixturo was geþt1y bofled for
twe:rty minntes. After eoollng,dilnte hyd.roehloric acid
vras added u.ntil the ¡nixture u/as ec1d. to litmus" From

this iltxture,tho cond.ensation prod.uct,whicb was

wrehanged, wås obtained.

¡qquc!!g4 oil qo44ensat i g4_?rodRct. - riF eud,- H;rcìrochlqrle.-.

A snall quantity of the eond.ensatiou
prod.ue t was ad.d.ed. to a nixfure af tin and. hyd.t,ochloïic
actd. [his mtxtule was boiled- for thirty minni;cs" jt
v¡ae f ouåå 1¡ he,t the la.rgest part of the cond.ensatlon
prod-uet remainsd. urchèngêô. lhe mixture we,s allor¡¡od
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to stenå forone d"ay, â¡d then an 6xeeÊs of d"iluto
so d.iu]rt hydroxlde $â,s å,d.d,e(l" À v¡hitisb yefloyl
preelpttåte was obtaÍned aff;er ad.dition of th6

sodiu¡r hydroxld_erbut not to suel¡ an appreeiable
extent as 1n the folJ.ouing exp€rl¡nent.

Bhe above expertilent was repeatod., exeept that
suffictent aleohol to complotoly dissolve the
condensation prod.uct vra$ ad.d.ed. to re boiling ulxture,
4fùor bolling for tl:irty üJ_:rutos the mlxture r¡as

allowed. to stand. for one hour" Ðiluto soiliur bydroxiðe
lvas then ad.ded until the m.ixtuys was a1)ra1ine. A palo
yell-ow procipitate r,las obtaineð,whieh ryaë filteïeû
off" Bho soluì¡Ie portioir of this precipi.tate was

crystallizod. froia alcohol three tfmos" fho erystals
s0 obtaine¿ v¡ere need.f e liko and. greenish yelLor,v in
color. l,{elting ?oint - g7øC,.

Rod,ueti,on of Condeir,sgtl.on produat.: $t_annous Qhloriôo.
Stannous Ohloride - 5.,t Á.ûì. ("zil-O)
Hyd.rochloric .¿,eid - ,t cõ. isp"6r. f.fo)
eond"eirsetion lroduct _ e.0 gm.
Êlaclal Acetie "{cicl

The conden$ation SrocIuct was d.issolved. in
b0Íling glocÍrll acetie ae id.. 5" ?grn" of st&nnous chlorirle
ênd- ?ec. of co¡rcontrated. hydrochlorie aoid. !ïêre then

ad"d"od." flhe nixturo l.¡as boiled. gontly f or f if teon minutes 
"

lf wae tlion coolsd., saü d.llute sod.iirm hydroxldo was add"e d.



until tho sûlutioâ was âIkaltn6. l, v6.ry bulky yellovr
precipitate v/es forned. on ad.ûtng tb€ sod.j.um hydroxid,o"

The mixture was filtersd.,and_ the r€ßiduô Ìvas clissolvêd.

in hot eleohol, ft v¡as obscrv€ô that there romeiaod a

whtts so1td" substsnee,vrhich vas iitsolüb1o tn alcohol"
fhe porttor: solubLe in alcohol was crystalltzed. from

aleohol by add-1ng dtluie anmonium hydroxlde to the
hot solutioa until a elondine,ss Just ap-pearod" Âfter
stå,nd.ing,light greonleh yellowrnoed.te liko crystals
were obteinod., [hôse crystals y?ere r6erystallizsd. from

¿ìLcohoi. in the abovo descytbed. nanuer,twico more.

lrielting Polnti - 9? 
oC. 

.

Yt6ld - 1.6 grêns of pure prod.uef n

In a later ôxperiinent eerried. out in the sarno

nå,nner,7 grarns of Conclensation p¡od.uct yiold"eû 6 gramõ.

of pure Aoducoè produßt. ?ercontage yleùd - S6S.

ft '¡{s,s fou¡ô that this last method wes thê
¡:lost satigfaetory for carrying oub red.uction of thc
coad.ensatlon proAuct.

lræ

''UUJTAQE¡UI¡ÌG 
n Of qQlilÐ¡jNSAlI Otil rRqlug q .

fhe nothod. õ.oscrlbed. below io that givon
ft

by Samberger' for tho eonversioa of phonyl e,nthraniL

t o i,eri d-o¡ro .

0.109 graroË of finety potvilored phenyl e.nthranil ¿re

dissolveù in õcc. of corìßontrated sulphurie acid,at
* 16 Õ., (DissoLved by llubbtng tiìe soliA in tho aoid,.)
to a elesr syrup. Ad.û 5 d.ropË of 1,y'0 sod.lurn nitrito

"
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solution (e"5 rng" rcale alati:rg 40 mg,for L gram molecule).
fhe coloy ehaagesranê a noticea]:le snoll of nitrous
aeiê appeare. Äfter two minutos stimlng at - lbd()",
pour into ice wetor. *nilter the preeipitate (,å.eriùone),

vrâshoancl d"ry" .rl.Linost quantitative. A solr:_tlon of acrtdono
gives an intonse blue ftuorescencô. il.lli^1 %,.,f - o s\'C..

\

fhis conversion wa$ ca,rried. out on thê goúd-enså,tion

prod.uctrand thore v¡as obtair¡od. a ye l1ow, arnorpho us

matorial which,in a solution o:f d"ilut€ aLcohol,gav6

an intenso bluo fluoresconce.

co$r¡asloN 0¡ 0l 3!xÌ{yt AlrrHaAurrr [o 01 acRI]orm.

Certaln modifications of the roethod

d.eseribeå by Samberger wore nad-e,Vhich geve e,n equally
gooû yielù of 01 Acridoners,nd. rlhich mad.e the oxperirnont

more easy to perforro. Bhe method" finatLy worhed oui;

w&Ë as follor¡s :

7 graas of Chloro phônyl "A,nthranil r¡¡er6 d.lssolvqd-

tn ?00 co" of oone entrat e d":s ulphar ie acid.rvrhich had. boen

proviously eooled by running vrater frotn the tap. 0"161gm.

of sodium nitrtte {powdereô) v¡ere thon slol,ily ed.d.ed to
the rnfxtnre. lhe color of the solution chånged., aniLÐ e

srûel1 of nitrous aciô appearod_" fho mixture tva.Ê allowed.

to stand", iromorsed. in eold. water fron the tap,for one

ho ur. 3t-wss+ees:á.i+t+*cA+ne+hed-+4+þ-w#€!Fr-arâ.d:å+i€€.



?O

It i'ra e then poured. tnto 1000 ee. of cold vrator,fi]"tereô,
lrÐshêd. viitb wator,and. d-riecl, Tiold. of Oruds Srodnet _

6.8 grams. Pereentap Yiel.d - 971"" Thl crud.e r¡aterial
a,ppoared- as a yollow åmorlbou,s substanee" ft was

recrystallized. triÍee froil glacial acetie eeid" s,xld.

aleóhoI. liolting ?oint - -A.bove 520 C..

It was observed that even tho oolution filtered"
off fro¡¡ tho Bolid cblor-acri don€ , whi cb Ê01ìrtion
conts,ined. ths 200cc. of concentrated. sulphuric s,cid.

showeû a d.lstlnct bluo fluoreseencê. Chlor-aeri d.ono ,

d.issolved- in d.tluto Blcobol shov¡s an intenso btue

fluoroecence.

.Á,ualysis.
0.198p gro. of Substånce ; 11.Oe.om. of lfltrosen(2r,6 742,sñn,)

Caleulatod ! N- 6.IO{".¡oruìd : N- 6.LZq".

ïn carrying ouri an €stimâtlon of 0hlorine in
the above mentloned. substance by Stepanoff¡s l,tethod.B,

¿t vrå.s observêd. tirat after ad.d.ing all the sod.iun,end.

on ad-dition of watorra liglrt browa procipitato was

forroe¡d" This precÍpitatorøhieh was filtered- off,and.
åried.rvres erystallizeô fro:m alooholu,uslng a sroalJ.

s,mount of bone chsrooal to re¡oovo coloring material.
After re oryst alli aÍr:g tvrice,light hrown,neod.lo 1i,he

crystals wero obtåinod. lr{elting ?oirìt - 169'e..
She substa¡rce wâß soluble on hot dilute acotic aeid",

coluble 1n glaeial acotic aciå. ft was insoluble fn
d.ilute soùÍün hyd.roxids,soluble in d.ilute hyd.roei:lorie,

01sHsONCI



êulphurie,end" nitric ecid.s. j.ll the åboqe rrrontlÕned"

Ëol-BtionË slrowe¡ d. & green fluoresconco"

.4, fu¡thor precipitate vras obtaineð in this
estirnatlon on acidifyi.ng the dilute solrtion. fhis
was filtered off and d.ried. It appeared. as a grey
polyde:r¡¡ subetance;not readily solu.blê tn aleohoL

nor âeetic acirl (glscisl). It v¡as insoluble 1il

benzene u

Â s¡nalI amou¡t of tht$ substanee vrås boile(l- yilth

20 ca. of alcohol,and. the mixture v¡as filtered. lhe
sofubioìt vras d.eep reð in color,enô gav6 an intense
blus fl=uorescence.

"¿. small anount of the substance vras heåted- iÐ the
bottom of B, tesf tube. lt v¡as noi;i.ced. that the substanco
subltmed prod.ucing B, yellore crystalline material on the
npper part of the insid"e of the tnbe" A sraall quantity
of this cryotalllne matsrial wa,s rêmoved.. lrtolting
Point - Åbove 550oC." It wes soluble in eoncentraterl
sulÞhurie aeidrgiving an intense groen fluore€cence.
In glaeial acotic eofd,it gave a blue fluoroseencee

Qualitative tests on this crystalline r¡atçrial for
Chlorine end. Nitrogeþ were both positive.

0n aceount of tho pre$ence of Chlorlne in
this crystalltne rnaterfal,$tepanoffrs Method for tho
Estinantion of Chlorine had to be abando¡ed. in the
case of Çhlor-Acrid.ono.

No further invostigation of tlre light browa

needle liko matorial ,nor of the grey porvd-ery tûateriat
was carried out e
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Quql 1þg¿Lq 3s qq .Esr3Þqn¿l. Aqtjqep_it"

[he following qualitativo test is givon ìry

3amì:ergerg for phenyl enthrs,nil !

$uøpoird- a vory oraalt clnanflty of phonyl aathranil iil
õ drops of 62fi sulphuyiß acid. at OoC"" lub ü/ith three
or fouy drops of co¡res:rtrated. sulphulio scid. uxtil en

alnost elear pale yellow solution ig obtained". 0ool in
iee and acld a drop of 10/o sodtun :ritrlte sotutJ"on"

Ího color lrsoomoe d.eoper yellow. .Add ice water,and

flltor tho yellow precipltate of eeridone. lhe filtrate
v¡hioh is fluoroseont,is ad.d.ed to alkaj.íne (]Taphtlxo&.

"4" deep red. color is thus prod,ucod.

lhc abovs test was tried. on a samplo of tbe
cond^ensation prod_uct" A deep rod. eolor v¡as obtainsô"

Oue.Ll t aat :Lve I q qÛr. !þ¡' Chl.!l'å4e !!4q-Ni t ro e o n_qn r g$4gq s 4 r

t"

flhe ordÍnary organic qualitative tests for
Ohlorine anù l{itrogen !¡/er6 carried. oul¡ on the ttîo
sui:stances.

lestsfor Oblorlae anit Nitrogea in the Rsüueed.

eend.ensåtton produet w6Te both poeittvo"

fests for Chlorine and" llitrogan tn the lroeluct fro¡t
Unlag erung lvsre both lositive.
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0:84qCq llitro 3enøerre"

.Co¡:4e_4sa!lo4 !r{ ô-0hloro_ lt!t-lo BeË4ene _v¡ith Bon-2y.1_

þanj" cie jn the presence_ of Sodiui¿ Etiiylate.
l- rnol" :Bonzyl- Cyanicls - ¿ Rm.1 r¡o1, o-CJ. lIopBenzeþo - e.õ9 grn"
2 rools. $odlun Ettrylate = O.Sgm;Ne clfeeolved. in

lb ce.of It"Alcohol"
2.7 grams of o-0h1oro ¡riüro ben¿ono were ¿lssolved.

in a ¡nlriimw¡ of ethyl elcohol at ¡oom tomporature. ¿grens
of Serrzyl cyeniåo were added_. gO thê mixture w&s åêôêd

å. solution of O.B grams of Sod.iu¡¡ d.issolveå 1n 15 ec. of
ethyl aleohol. Â d.eep brown color ôevelopecl ë,lnost at
Õneo. Íhs nixturo r,vas boiled. oa e wator båtb for ten
mtnutes. lThile stil]. hot,3O cc. of yrå,t or vrêre, edd.ed., å,nd.

dilLrts hyclroehlortc acid" Bes Ð,ôclecI unttl the mixture
rsaete d. a,eiô tô litmus. -A brorvnish yellow solid r,l€iterie:.
separated. frori the solu_tion on aeld"ifying" It was

filter.ed. off ,washed with water,driod.,and_ crystalliued"
from alcohol , twfeo.

Ytold of Crud.o Produet - 5.8 Eïarns. j,telt1ng point _ 165 "-

L70'C (beglns to d.eeo¡¡pose at 16b"C.. )

3. snall quentity of tbe crystallÍne prod.nct r.,ras

tlissolved" in hot ditute sodium hydroxid.e. A d.e op red"

eolored. ssl,ulrion $¡ae rus obtei¡ed,. .rI portion of thls
soôution,while stilt hotovras aeldified-'ith hyclrochrorie
âeic1"A yellow procipitate was obtained."

"{nother portÍon of this hot alkolil:e ÉolutfoÐ yrå, Ë
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å,j.loweci to stand.-!

ori eoóling of tl:e
",{ trop of red- cr;rståls were obtaineå,
sol ut ion.

1 ruol,
1 nol"
ã-aoJ.,

Ê"? graurs or o-Õhloro nlrr:o benzs¡.6 rrere åf3å;Ïf-å*;alsoilol'
a mininal qna:rtii;y of wthyl aleohol at roora toznperaf,ure.
2 grans of 3enzy1 cyanide w6r6 Ê,dd.eð" to tho ratxture,
v¡ae add.ed-O..î 6r¿uË of Sod.iula dlssolved, in lb e c. of ethyl
åj"eohoI. fbe mixture w€¡Ë boiled- ge:rtly on the î¡eter
bath for three minutes. It wa.Ë th6n cooled., bO cc. of
wé¿ter å,d.d.ed.,and. ren d.ilute hyd.rocbloric acld.,with
stirriug,urtil ths mixture rÊaeteù acid. to litmus"
.å thtck liquid separated. out,together v¡ith e quantity
of so11d. yef 10y,, materlal. [þe mixturo snelloå etrong]y
of benzyl eyanide 

"

It was found. impossible to obtein
sol1ô fornn,even after a numl: er of
alcohol.

3enøy1 Cyanlde - p gto"
6-Cl l,l0r3snzeno * 2. 7grn.
Sodiura Íthylato - O"ããu"¡la dissolved.tn

the thick Iio.uid. in
crystallizet i ons from

I uol.
I mol.
lÉmol.

Bonzy:. Cyanl cre
o -011'i0 ç3enz ene
so d.i urû".EtbyLat e

'2 cE.- 2,7 gn.
- 0" 6grn. dÍ,ssolved fn

15cc. of ltt..ô,]"cohol.

lhe nethod. of earrying out tìris ea:poriment was the same

eË in thê above oxperimento After acid.ifying viith d.iluf;e
hydrôeblorie ecid,end. allovring to stand overnight,thÊ



y611oïr precipitå,te whlcb nãF ÕbteinetL tïås filtereê off,
v'tas)ro d", and- ðrled.

Yisld. of Cruðe ?rod-ue t - 5"9 grams.

ßho cond.ensatlon produet was crystalliaocl tviice fron a

mixtu¡e of egual volu¡nes r:f bonzene ancl aleohol.
tr{elting loint - l6b'- 1?0"C" (bogan to d.ecompos€ åt 165,C.).

3qnzIl .Cyanlde i4 tho ?r_6-se¡:cgof Sodiurl Ðthytateron q

!q{gg sc-ale"

ltl¡ .

- 10 gm"* 15 gu"* ø gm.of Ne. diËsoLv€din ?5ec. of ltt.Aleohol"

3onøy1 Cyenid-e
o-ClN0ZDenzene
Sod"ium Ethyl¿tr6

15 grênìs of o-0h1oro nttro benzello wöïe diÊsol-ved. ín
a rninftaal quantity of ethyl alcohol at room tornperature.
10 grams of benzyl eyantd,e were ad.ded.,and. then tho
Êolution of sod.ium e rylate" .Ihe mlxturE wes uarned to
boili¡1g on the wa.tor bath,for tbree rninutes. It y¡as thon
c0016d",P00 ce. of water ad.d_ed., and" ,chen d.iluto hydroehloric
acid Lrnt1l the nixture reå,eted_ aeid. to lÍtrnus" 'Ihe
¡uixture v¡as stlrred. v¡e1l and. s.llor¡r,od. to etand. for a

numiler of hou"s. Che yellovr precipitate was thon
f i-ltered. off ,washed vrith wator, e,nû ôried..

Yield of enud,e prod.uct - ¿0 grams. pere enr"age yie1d. _ 93fi"

fhe crud.e proð.uct lvas then yrashed. nith 40 ee" of other.
It was crystalllzeû fronr a mixture ôf equal voluraes

of aleohol" and. benzene,thiÉ being repeated. threo 1¡imeso

Yiold of Fure Prod.uct - 1¿ gral!6. ¡,{elting pofnt - 165"-
1?0"0. (began to d€coüpose at 16500.,anci puffs up in the
meltii:g *c.be point tube).
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A4elyqeg.

q_10 p¡rd.rinsat i on Pxo C.trc t .

0.å041 gn. Substeneô : 0"4894 grn. ö02.

0.0-6,?õ gm. Il¿0"

00.1945 grfr. Substanco : 19.Ê5c.cro"¡l ,(n4,2"C",
. 74g,9rnm. ) "

0"199¿ g'a. SLrbstance I 0.10?9 grn AgCl,
C14H9N¿001 Õalcul"ated : C 65.b0 fi. ß.b4 lit 10"98 CL 15"84

lound ! 65..q9 ã"64 10.88 L3.4A

0,1e65 gm substanco ; 19.0 e"erû"Iü. (åe.9"C.,
?56" 9mu. ) .

0.Ê016 gnr. Substance ¡ 0.109p gm" Ag0l.
C14H9i$å0Cl Catculatsd. I t[ LO,9Z CI ].S.S4

X'ound : N 10.84 et 1g.40

rlcetyl Derivi t ive "

0.¿056 grn" Substanee z Ll"Zp cuem. N. (ZJ 
"+"C.,,l b4",lnn. )

e 16ll1lI\TpOZCl 0alculat od. ¡ I,T 9.38

¡rould. ¡ I{ 9.40
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qpsngg! en o {,44 qt¿-l De ¡iy! t iye_ p f, I - t o ng ens_q.t f qL 3rq d uc t*

I grams of co¡ròonsatÍon prod,uet r"rcro ôissolved.

in 50 cc. of acotic ånhydride,anô th6 solution r¡as

boilod. gently for fiftoen minu-tes. [i:e solution wse

coolod,a.nd. allosed. to evaporate ultil a ero¡l of yellovr

crystals yrere ol¡tained.. îhese vrere filtored. off,and.

reerystallized. froru a:l.coh.o1 three times.

]{alting lotnf - 178"C.,

0;eÍ¡1gt lo.4- o f o - Çp¡Ld" e ns aql o n_ Prqtr¡.c q_t¡d. t h He 0 e "

EOO ce. at LOé/, sodtu$ byåroxide anð 50 ce" of. gûfi

ethyl s,lcohoI were addod to ¿ grä¡s of the cond.ensation

product. l ho ¡qixtrure waË y¡ä,rÍìo d. on the water bat]¡ u:rt1l

all" of the soåiun salt bed dlssolvefi.c'- 100 ee. ofø a

solution ( 6'/") ot hydrogen peroxid-e Ìrere tho¡ add ed

slovily anð vr¡i th stirrlirg" Î,ïarming was eontintred untll
the red" eoloÏ of the solntion haû disappeered.. It v¡as

all"ovi sd to stanù,when an alnost v¡hite procipitate
settled. t ov¡ard. the snrface of the d.eep yeIIov,, colorod.

solution, 0ho preeipitato v¡as filtered- off ,t'iashed- r.Ji. th
a little rrater,a,nd. d.ried. Yiel-cl of Crud-e ?rÕd"ue t - f .BgTû..

ft was crysþaIl1zed. from difute elcohol" thsee tÍnes,
J* "\yield-ingivihite crystaLs. X{elting Tolnt * 98.5cC..

Iurer sarnples of this oxid-ation prod.uct propareû later
had a melting point - 9?o- 98"0..

Apelvq¿q.

0.?000 gm. Substane e ; 9.9cc Ì{. (p6.S"0.,749"8r;om. ).
Õ16HgN0gC1 Caleulated.,N - 5.35 ¡'ou_nd-,N - b.g,l ,
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:,.. About 0.4 grarns of this white crystalline substanee

':ere d.isgolvod. in gleeial ecetie acú.d., and- r,rhile boj.Ilngo
1 cc.of cor¡eentratecl. nttrle aeiò r¡as aelded" [he mixturo
was boiled. for aìrout one minute, diluted".with w¿ter until
untll a cloud.iasss appoared,and a11oweô to cool" Nood.lG

liho,white crystals soparated. outuThey v¡ere filtored. off
anô reerystalIiu ed_ frr¡m alcohol. Irteltin6 lÌoint _ 9Z 

oC. 
"

nlelting Poinf of prod.uet from H¿02 - 97"- gS"Õ..

oxt¡lqt1on-of g-Oonde::satioq produet rvith lfltric .Aeid" in
qte, iÊl Agetiq_ Àc_iô.

Ê grans of eond-onsation prod_uct were di$solved
in õ0 cc. of glacial eeetic aeiû,and l0 oe, of
concontre,ted::itrfe e,cid 1ryere add.od.. The solution
lras thon hoet ed" to boiltng. f t trs,Ê observecl tbat the
solutioa turnod greo¡r in col-orê ¡rumes of l{0, vrore

then gfven off ,e,nd tho green eoJ.or gracluelly ðisapp€&aså.
The solution was boiled until funles of NO¿ vere no

longor giveir off,and the solution bacarne yellov,r in
color. fhe hot solufion we,s ren sl_owty poured. into
two litsrs of co1d. water,vhile Ëtirring vigorously.
.ê. concentrat ed" solrition of sodiun hyd.roxiclo wes then
ad-ôod. 'bo the mixture, slowly and w1th stlrring,u:rtfl
the solution just roaeted. alkaline to litinus. A yellovr
procipÍtate fi¡as obte,ined,,which,after tbe solutioÐ hed"

beon al"lov/ed. to sf,and for two hoursiv/âa filtered. off.
lhe alkal1ne filtrate v¡as testod for IICIT in the usual
rn&nner, end. it gave e decid"eal pruseian Blue.
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lho yelloi'J Tlrecipltete lvå.s cr}¡stEùllized from alcohoL,
using e pineh of anúmal chareoal to remove any coloring
naterlal. It was reerystallizecl froü alcohol tr,,ie e.
Yielcl of Pure produ.ct * 1,4 gx"&rrs. Molting loÍnt _ 97 t.,

Qqi!C!,i-o4_ qf g:Qqp4e4t{ation lro4uet wibU gqtqqsiuu

49r¡-,i!J'en¿ ¿s.

200 ao. ot IA{o sodtum hyd.roxid.e were å,dclert t0
2 gram$ of ths condonsat ion prod.uct , e,nù the rnixture was

stirrod- vrellrang large particles of condons¿¿lj1on

prorluct being broken up. À solution of potessiun ferx.i,*
cyanid.o was then alowly ad.ded. until ¿lL the red color
d.ne to the eodiuar salt haú disa¡peared. The solr¡l,,ion
vyas allovred. to stanô for flfteen mlnutes,and the
preeipitato wå,s th€n ftltered off. An attempt was mad"e

to crystalli.za ít frorn glacial acetlc acid.,bnf; only a
yellow emorphous materüra1 coul"ò b6 obtåined,r hich_

turnod brown in color on stand.ing in glacial acotic
ac 1d..

Oxid.ati qê.
[ho phonylhyd.rezono of tho produet of oxidation

v¡as obtained. in the usual nanner,usiug celeulatod_
r¡o1çcular quantitiüs of eåch Ëubstance,in aleohoL
solut ion.

fhêxo was obtainod after crys ta1ll zat i oi1 from
d.tluts alcohol rree times,Ð crop of pale brown ¡reoclle
like crystals. o.a0l9 grn. $ubstance :

{qâ}¿Êlå" 21.y6 c"cr4. }t (2s.0"0. ,,/48.â mm,Hg.).
Cl9H14Iìfg0¿C1 Calculated. lil - 11.95 lourd S _ fI"B4
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P gn"
¿" 7 gro.
0. Bgm. Ìfa ðissolvod. in
l.5e c. of lt ",A1aohoI.

1 nol"
1mol.
2 ¡nols.

Sonzyl Cyanide
n-Cl I:l0oBenzerre
Sodiun lthylate

P grams of benzyl cy¿ùnide yJere add.eCl f o 2.7 grar_rr s

of m-chloro nltro benzene" !o tho mix,uure waÉ ad.ded. 0.g
grans of sodÍLli¡ d.issol.vEd. in l-S ec" of e r;:l al_cohol,
The ni.xture l'¡as ther: boiled on t):e v¡ater bath for three
raf ilutes, cooleô,and eillute hJ¡drochloric acid- aaid6d u.ntiI
the mixture rìras acid to l_itr¡rrs. ,A th1ek gtmmy liquitL
sopa:raÍed- out after acid.lfying úhe solution.

The aboye experirnont was rel:eated, except rat the
nixture ì¡/as boi¡od. for one rninLrte only. f:.gai n a thick
gumny liquid. product rras ol¡taineiL"

fhe abo'ye ex1:eritnent ,,ras re peatecl, except f ha,r; rs
mixture r¡¡¿s boiled for ten ¡ninutes. A thick g riinray liqrr_i.d.
prod.uet separete 11 ont on ecidifyiitg th.e mlxture.

[he ¡lbove e:,4erinoirt vras repeated, oxcept .that the
r¡ixture HÐ.s t',rerrlte d on e_ r.¡at sr beth to about 65 C. f or
five miriutos. Tb.e 'mixture r¡as their allor¡eû ,co ste-nd. for
one hour,af'ce:r vihich it vas ecid.ified ui r 6Of snlphuric
acic1, the soLu-tioir being kepf eool. ro0cc" of c¡ater ,,-/ere

then adilert sloi;ly. .A tl:i c1.; g Lri:rily liquicì pïociu-ct y/as

o b'r; alne d 
"
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"å, nuini:er of other o:<p cri:lei:i s i.,IGre carrlôå Õ¡r1;

tn wlij.cl: i;hÊ elrlou¡t of sod.iulr e th¡rfstrç ç¡olutlon useeÌ

viae yariecl, å"nc1 tn \,.¡]itch tbÕ perioù o.f boiling the
rixfure w¿Ls varÍeû_n [ì16 mêthod" fir..ral.ly v/c]krd otrt
as beiTrg the rnost eatisfac.bory, tn that the largost
arno ulrt of çolicl e ondenËÊl.iôi1 llrod"uÕt coulô .be

o1¡tai¡red- frorn i.b, is as f olLo\.;s :

1 mol"
1 ¡nol.
l.$inols 

"

Seirzy!0yånld"e - p gn.
m-CL llOr3e¡r nenc - Z.?þn"
fjodiurn Ëtirylate - O" 6!m.lTa dissolved ir

15 cc.ôf St.Å1cohol.
2 grans of benzyl cyenid-e ånd ?. ? grarns r:f

u-chloro nllird¡ i¡onzene were dissolveô in a minimal
quanity aÎ 9BS ethyt ¿rlßôhol at rooin tôtnpoïaturê.
rJhe sod.iuirn etl:ylate sol¡rtion ¡vas then aild.eåo enrl tho
:lixture ivas heated" just to boiling on thE viatey ba r
for three minutes. It lvee observed. that on first aûd.ing
the sod.iür ethylato to the benzyl cyanid.e and" m_chloro
nitro lronøene,a violot colorati,oì1 uias prod_ueerl,vhi-ch

rapd.ily cirango cl to a brormr e olor¿ì1,ion. Âftor boiling,
'bhe mi;xturo vras cool€d., grÌd. 1OO ec. of coLd" s¡ator y¡ere

added." 'Jhe nixtLlr€ r¡as then acidifled. nsing dilrr,oo
hyd.roehloric acid., r,;hich Í'e.s ad.ded. s1o1,/ly vri.th stirring"
0n actdif ying, tiro d.oe¡: brol,r:r e olor of the sol"ution
disappeare d-, and. a yel,f ot¡/ pïocipitâte vras obtaÍnecl.
0his Ì'ras filtered off and" dried." It iïas crystallizod
frr.rm a mixture of equal parts by volui¡e of afcohof
and- benøene, tbree tines. T,ight yeJ.lerr,¡ col_orerj. neeûle
lii<o eryêtals wsrs obtaijred"" irîoI,b 1ng Soirrt - 14691.49" 0. ,
( began tÕ d.ecom¿ro$e å,t 146'Õ. 

" )
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thts erperimen.ü r¡¿as repeatod, using larger rtruanÉities
of 6!9 beþzyl e å¡eni Õe,ìã-chlo ïo r:itro benzeno, e,nd. eod.ium

e thy3-at e , namoly r l-Ograrns of b.,nzyl cyanid.e,lð grams of
ü-chlort nitro benzong,aÐd. 3 grâj?s of soåiwn dissolveå
in ?5 cc. of ethyl alcobol" the yialrl of solid- crud.o

¡ro duct rvas Ip grarûs.

ït can J¡e $eon that the ¡nethoú given only
prod.ucer: e. yiold. of erud.e product slightly over hal-f
the thsoretlcal yielô"'

Th€ crude proðuet vras purified by washj,ng with
40 cc. of other,and. vlas crystallizod from a mixture of
oqua1 vol.urnes of alcol:ol and bÊnzene.

Ero-¡qrt ies of nl-Õgû(lenÈaf 1on Srod_uct.

It was ollÈorvod. that who¡r a F¡ae11 annount of tho
metâ conðensatioir product was dissolved. 1.¡r d.ilute
Bodiun hydrox¿d6,€r d.eop rod. eolor was prÕduced.rånd. v¡hen
tbis solution was acidifiod,tho origtnal e0 jtd.ensaóion

prodrct was agein obtaino d..

4,na1yË_is of, m-Cqn4eqÊrri;io4 3ro4ugL,

0"1,96õ gn. $ubetanco : 0.4696 $n. 0OA"

0.0668 g,mo Hp0.

0.pO49 gn" $ubstaneo ¡ 20.80 ec. t{. (¿b.0"C..
742.s mu"Hg.. ) i

0.p015 gmr f)ubstencÊ ¡ 0.1090 gro. AgOle

01489I[¿0Cl Oatcutated. : 0 65.50 E g,b4 N 10,92 Cl 13.84
Iouncl | 65"pb 3.,1p 11.01 :.,ø"gg
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I{IERo Cotú}ouNÐ.
Color Prod.uood.
aft..t:r add" of
¡Tå.fith. tollitrot

tolor Pro d.uc o d.

afte" -é.d"dition o
Benzyl Cyanide

Color Prod.ue6 d.

af t er I'Tarming the
mixt ur o .

p - Chlorol,litroBenø one Violet" (])oep) lilo Öhange 
"

o -Chlorolllt roBenz one loep 3rown. 1Ìo ohange.
n- 0hlorolTi troBenzene Deep 3r olrn. Ilo Change.
p -N1t roBr omoSenz ene Yiolet 

" 
(Iilediur 0o1or leepene d..

o -Ni t ro3r oruoSênz e ne It{edf um Frov.rn. De op Brorvn 
"

m-lfi t¡o3ronoBonzene Doop Brown. ITo Cheage.
p-Nit rofo d.oBenøone iriediur¡ V1o]et Deep Violêt
O -lÌi trolodo3enzene Medium 3rown. De ep Srotyn.
m-IiitroI o d.o3enzeue Ðeep 3rown. I,Io Cbango.
p-1[itroÄnisol Iight Violet. Deep Yåo1et"
o -Ni tro.Ani s ol trightRed.Srown" Deôp Broil'n.
n-lili troAni s ol Ï,igbtRe dBr own. Ðe ep Brou/n.
p-i\TitroBonøa1d ehyd e 'Brown.

Ivie d,i u¡i 3roll¡n" l)e ep Sroy',ìl"

o -llit roSonzal d.ehyd-o light 3rown. Med.iu¡t 3rown. Dg sp Sroyrlr.

m-1SÍ troSo nz al d"eliyde iVle d-i um 3rown. De ep Srotrn.
p-Nlt roBenzoi c.{tre i ð No Col orat i on. Srov/ní sb Yol1olv.
o -Ni troBenzo i c.4,cid Iúe d.. Re dÐrovrn. Ðe epRe ÈBrown.

m-IIit roBenzoi c.A,ci d Líght 3xown. Deep 3rown.
p-l[itroPhenol Yeè1ow. No Õhange" L,íe d.i wo 3rown.
o-Î{itroPhenol

m-$1tr olheno 1 Brown. lilo Cl:ange. ¡o epBrowni shRe d..

B-lvi tro'Ioluene lTo Ohange. Ðe epYioletSrovrn.
ô-I{itrololuene irie d. SrownRe d.. De ep Brovrn.
m-NitroToIuoñe Palo Yellow. Me d. Re ô3r oi'/n. ¡e ep Brolvn.
ra-I{i t roB enzal0hl orl de i?ie d.ium Yi oI e t De epVioletSrown.



NÏTNO COMPOUND.
Color Srod.neså
aftor add.of lfa,
ãth. to lùitro0omt

Color Ïro d"uo 6 d.

after Ad.dltion
of Senayl0yanld

Color P¡o duc o d.after l¡/æ¡ming tbe
rût-xû ure .

-o-Ni tranillne Aft err,irarming -light 0rang e 3r ow
No 0bange. Ðo ep Cherry le (1.

þ*ìlitrantline AftsrFairüilrg -
Jl€ 0.1U1¡ I e lJoÌ/.

ï,ight Y6t1ow
SrolTn.

11,{6 d i um Br ov/D.

m-rrlí trantline AfteriTarmfng -
ligbtYe lL ow3rowl

l[o 0hange. leep 3rown.

I;thy1 p-r:li tro Bonzoat light Green. trl ght Ye l l ow8r own 
"jit hylo -l-iTlt ro3ônu oat e Light Srol'rn. ])eep 3rown.

lit hyfua-,:tri t roB enø oat o Deep 3rown" lïo 0hange.
p*Ni t¡oÐiuethylAnil Pale Yellow" No Õhange. No Chang€.
3-Itij.t¡o 4-lrcetyl
Àmino Tol"ueno (pract. ¡l ghtBrownYe lI oÌ l{o Chanpe. De e n Ch e r"r'r¡Þ o ¡4nrï eïìvarr0i"ng -

De ep Cbo rryRe ri.. No ChÐnge. No Õhange 
"IÏitro Benzene Verylight Yeltow De ep Brorvir. ÌIo Change.

p*1)initro 3e¡rzene Deep Violet. I\To Change.
o-Ðinitro Benzene YÍ oLetSrown. Doop BrowÐ.
2,4-Ðinitro chforo

Senu enê 
"

i,I€ôiumCherryned. Ðoep 3rown. lfo Change .

1,5-ÐinitroNaphthale l,le d.i utnChêrry
!ed""

Deep Srolen.

6-ltritro Quinol-tne IJight Srorin. ¡eep 3rown.
lTi t ro Me thane l'¡ÌiteSoItd

s eparaij sd out.
¡lo Cheng€. Quantity of Solid

increased..
tra m-Iiitro D11o6thyl-

Aniline.
Palo Yel]orv. iTo Chânge. D€ epRed3rovrn"
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Ofli]TR 6OTIPOUIT}S
OOTÌITAII'II}I'ç iiII TROGEN.

Color Prod,aced
)f ter aôd,. of Na.
ith. to Ni tro Comn

Õolor Ïro d.uc e d.

aftor Addåtion
of 3en.z vl Cvaní d

Color ?rod.uced.
a,f ter liTarmi ng the
r¡ixt ure "

ITi tro s o Seazone Oherry Roô,

llitroso b-Naphthol
(Srectieal). Ligbb Yelloy/ish

Gr e en.
Sxov.rni Ëh 0reen.

Diphenyl lTi t ro sanino

Methyl ?henyl
ItTi trogamine

light Yel1ow

Ethyl Nitrato BroBnl shÏe 11ow "

Î he nylhydra ø ine light Srown

$e_!-e. * In carr

vras as fo lloy¡s

plecod in a tes

ethylato solutt
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.te,in nunber of c
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I
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fm 
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B,ße s, iiì appears 1
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hat
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ryT &uTN4, rQl! Q¡l ÐnrlcéÕy 0¡l coroR r¡ìsls.

In a test tubo,Êcc" of iil/ 10 solution of p-Chforo

ITitro Benzenô vi ere ad"d-ed to leci of M/5 solution of

Soclium Ithylato " One ôrop öf benu yl cyanicle yras add"ea.

No coloration rras produeed. iffrod.iete1y" By warining for
1.1/2 minutes in e boiling vrator bath,å r4e d^i ua vloLet'

eoloration vrâs produee d-"

Ths sbove test r¡¿s repoatod using ¿cc. of tÍ/lo0
solution of p-Cblo3o lttritro Sonzene,insteaå of zce" of
-- t- ^ifl10 solution" 3y warming for Iancll/p rninutes in a

boiling water bath,a violot coforation (tight€r tharÌ

in the above case ) vJas prod.ucsd."

lhe aboye test vras repoated" using pcc" of j,/tOOO

solrrtion of p-Chloro ]irbtro Senzenê. 3y varning for 1

an& :Jf2 mÍnutes in a boiling vrater lrath,a vioLet color-
atioa (Lightor than in the abovo case) Ì¡as prod.uceð"

îhe above test \ras repeated. using 2cc. of IVI/10,000

solution of p-0h1oro I'litro Benzeao. By v,rarmlng f or 1

anù L/2 minutes in a bôillng uater bath,a violet color-
ation (very light,but stilt visible) r.¡as prod.ucod-" lthe

color becsno uore pronouneed on cooling.

A more pronouncod. coloration was obtained by warmfng

tho roixture for 3 minutes.



The åbove test yras repeated. uslng Êec.. of I¡/p0,000
ñolution of p-0b1oro l{itro Benzens. Åfter watrüing for
ã minutes in a boiling trater hâth no eolorâtton n,as

prodnced..

It appears from the$e resu.lf,s, that p*Llh1oro ¡ritr,o
bei:zeno in a solul.,ion of as small a concentretlon as

¡,i/10,000 v¡ill stil-l give a yiol-et eolôråtion y/ith
ileazyl cyanid.o, in the preÐence of sodiurn ethylate,vrb.ieh
l"e visiblo to tihe ey6.
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Notj o_p an .¡1,ttoup! to û''r¿tb,esiøe 6-thloro ph.e-nyl_J.n,f;hlani1.

In the hope of add.ing f u.rther evld.encs to the
ptrfoof of the s truciiure Õf the prôd.rlct obtat¡ted- froro

1¡ho eond"ensatlon of Benayl Cyanid e eith p-Õhloro nifro
bonzeneran attorlpt was mad.e to s¡mtbesize 5-Ohloyo

phenyl anthranil, [he fol]"oling &ethoô v¡as outlined. ¡

Starti.ng v¡ith bonøoic acid,it v;a.s hoped. to bo able

to obtai¡r n-Chloro bori.øo1e actô, either by the rno thod.
1ôof 0t,torvror by tho methocl glven by Glnnå and Kernpfll.

It r¡¡o u-ld. then be nitrated- by tho mefhod ußûd by Cohen
12.

and .6,rmes-'-, obtaining z-niltro 5-cl:J,ora benøoic acid.
this could thon eithor be converted to ths aeicl ehlorids
anô eorlpled. v¡ith a rnolecule of bonzeno l¡¡' moans o.f th6

llried-e1-0raftË re act ion, obtaining b*chlorc, p:,nt tro
benzophenone,or tha acid cou1d. bo convertod d.irectly
to 5*chloro2-nitro benaophenone try the roefl:od used

and. d"evslopod- by lfllman and" iJrnÈt1õ. By uso of the
method d-escril¡ed by Barnbergorl4 for the convsrsion

of o-nitro benzophonone to phenyl anthrani1,there
coulcI ìle obtained 5-Chloro phenyl anthranll"

[ho methods of 0tto10 ancl of Õluud. an(i Kerapfll
for the prod.uetion of a-ehl,oro benzoic a.e id. were tried
e:-l orinont all¡r. 1tr was found that in caïrying out the

method- given by Otüo,that the benzoic acid. did_ ¡:ot

even go iato solutionrand. re.¿iaínod. uþchange å at the
end. of tho e:lertment, In earrying oLit the uethod

rlçscril¡sc1 by Glu.ud. and. Kem1lf , it ìüas f o uird. that th,o
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benøoie acj"ô went into solution in the nitri.c eaô

hyd-rochloric acids i:ut no rf 0i1r, a$ doscrlbed. by i;horn,

wes obteinoô,and r:o ur-0hIoro bênz oic ae1d. ytas obtainod-.

A quantity of rn-Ch1oro benzoyt ehl,oïid.o tjas

obtained.,froü olgsvthero,wllich vr¿s convertecl into the
correspond.ing a,cid by neanÊ of diiute sod.ium hydroxtd-0,

â,ncl this actd. we.$ nitrated. by flre methÕd used_ by 6ohon
lô

anä Àrlnos*", obtalning 5*chLoro p-nitro be¡zoic ac1d"

l'y'he n an att empt wa$ maôe to convert thls acid. to
5-ehloro 2-¡ritro benzophenono, by re nethod. giveir
ì:y Ullman gnd- ilrnsf 13, only a charïed .m&ss 

t"Jas

obtalneð.
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9qr¡mggy"

1o .A reviev¡ of f,lre previoìrs work oir t}¡e
condeneaÈion of Bonøyl Cya::i ðo lrith Aromatie ìTÍtro
c onpo Bnd.$ , t ogehhor wilrh s, brief survey of other
cond.ensations of a sj.miltar cbaracterrìras beeÐ

present ed.

2. 0he corrpouads forned by the conclsnsation
of 3ênøy1 Cyanid.e with o-¡m-rp-,ühloro l,lltro
Bonøenes have been prepâred. and stud.iod-.

lå. The constttution of the 0onðonsation
Ïro d.uct s has beon establishoô.

4. The colors proôuced by a number of Aromatic
lTitro Oompounôs y¡i{ih Benayl Cyanlðe in the pre senco

of S0dtum Ïthylate,togetherw Ìsith the detieaey of ths
color reaetlonrhave been d.etermlnEd.
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